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dryer. A solution of ethylene glycol containing a lipase and a 
non-ionic (Triton X114*) was introduced into the fluid bed 
- . dryer at a temperature of 38 'C and sprayed onto the porous 

particles. The water was evaporated and the non-ionic and the 
5 lipase were absorbed into the particles. A coating layer was 
then sprayed onto the particles and dust-free granules were 
obtained. 

EZAKPLB 5 

10 

In a similar way as described in Example 4 protease 
granules were made. The protease containing solutions of 
ethylene glycol and propylene glycol, respectively, were 
sprayed into the fluid bed directly on top of the porous 
15 material, which was fluidized (particle size between 400 and 
600 /Lim) . Both when the protease was dissolved in ethylene 
glycol and propylene glycol, the liquid was absorbed well into 
the material. 

After applying an additional cellulose based coating 
20 (SEPIFIUf* of Seppic) in the fluidized bed coater, and sieving 
over 300 and 600 sieves, the dust levels were further 

reduced . 

Four samples of protease granules which were prepared 
in a similar way as described above and coated with cellulose 
25 based coating material (20% w/w) , were tested in the Heubach 
attrition test on dust formation (see WO 93/07263). In this 
test, enzyme dust levels below 0.5 mg/20 g are considered 
extremely low. Total dust figures below 10 mg/20 g are equally 
considered extremely low. The results are given in Table 1. 

so 



4 
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Table 1 



Heubach attrition l evels of 4 coated protease granulate samples 



5 




Heubach attrition levels 




Sample # 


1 


2 


3 


4 




Enzyme dust [mg/20 g 
of sample, based on 
300.000 ADU/g] 


0.45 


0.31 


0.14 


0.20 


10 


Total dust [mg/20 g 
of sample] 


7.3 


5.6 


7.6 


5.9 



It appeared that the uncoated granules were smeared 
under the test conditions* In contrast, the coated particles 
15 apart from their lower dust level were strong enough to 
withstand the crushing forces of the steel balls of the He\ibach 
attrition test. 
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Example 6 

Various porous core materials (soda, NaCl and silica) 
were filled with non-aqueous protease solutions. Ethylene 
5 glycol and polyethylene glycol were used as the solvents. 

Soda ash Sorbent^ (see Example 1} is able to absorb a 
liquid upto 37% by weight (based on the soda) , the NaCl used 
may aJDSorb 15% of its weight, while the silica may absorb 100%. 

Table 2 shows the residual enzyme activity after 
10 absorption of various enzyme containing liquids into various 
core materials. 

Table 2 

15 Protease yields measured after partial and complete 

loading of various porous materials 





product 


wt% of liquid absorbed 


5 


10 


15 


20 


25 


30 


37 


100 


residual 
enzyme 
activity 
[%] 


Soda ash 
Sorbent* 


100 


102 


90 


93 


93 


92 


94 




NaCl 


95 


101 


97 










102 1 


silica 



















Example 7 

25 

The obtained material was tested for its protease 
stability at 7'C (at ambient relative humidity) using various 
non-aqueous liquids. Table 3 shows the results of the stability 
tests of the protease which is absorbed into the soda. 
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Table 3 

Stability of the absorbed protease in the time 





liquid in 
which the 
protease 
is 

dissolved*^ 


storage time 
(months) 


0 


2 


3 


residual 
activity 
[%] 


£6 


100 


92 


85 


PG 


100 


103 


102 


PEG 


100 


102 


98 



10 EG = ethylene glycol, PG = propylene glycol, 
PEG = polyethylene glycol 400 



All pxiblications (including patents and patent 
applications) mentioned in this specification are indicative to 
15 the level of skill of those skilled in the art to which this 
invention pertains. All publications are herein incorporated by 
reference to the same extent as if each individual publication 
was specifically and individually indicated to be incorporated 
by reference. 

20 Although the foregoing invention has been described in 

some detail by way of illustration and example for purposes of 
clarity of understanding, it will be apparent to one of 
ordinary skill in the art that many changes and modifications 
can be made thereto without departing from the spirit or scope 

25 of the appended claims. 
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7. A process as under 4, where the granule is coated with 
a protective outer layer or several coating layers in 
order to obtain the products are described in claim 2 
and 3 where the coating takes place in a mixer. 

8. A process as under 7, where the coating takes place in 
a fluid bed dryer. 

9 . A process as \inder 4 , where the whole process is per- 
formed in one apparatus. 



10. A process as under 9, where the whole process is 

performed in a fluid bed dryer. ^ ^ ^ 

^ ^(^^ ^ ^ ^^^^ ' 

15 11. A coating layer'which^ongj^s of a (mixture of) mod- 

ified cellulose (s^^^ where a compound or compound (s) 
are added to prevent agglomeration and stickines s of 
the granules during the coating process. C>> T^'Ot 

20 12. A coating layer as under 11, where the added compound 

is talc. 

13. By applying a coating to the porous material, loaded 

with enzyme containing aqueous or non-aq[ueous liqpiid, 
25 the strength of the particles was found to increase 

cons iderably • 
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